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Honorable  Pierre  S.  DuPont 
Governor  of  Delaware 
Dover,  Delaware  19901 


i it  IN  1375 


11  JUN  19 


Dear  Governor  DuPont: 

Inclosed  Is  the  Phase  I Inspection  Report  for  Wllliaiqs  Pond  Dam  in 
Sussex  County,  Delaware  which  has  been  prepared  under  authorization 
of  the  Dam  Inspection  Act,  Public  Law  92-367.  A brief  assessment 
of  the  dam’s  condition  is  given  in  the  front  of  the  report. 

Based  on  visual  inspection,  available  records,  calculations  and  past 
operational  performance,  Williams  Pond  Dam,  initially  listed  as  a 
high  hazard  potential  structure  but  reduced  to  a low  hazard  potential 
structure  as  a result  of  this  inspection,  is  judged  to  be  in  good 
overall  condition.  However,  the  dam's  spillway  is  considered  inadequate 
since  11  percent  of  the  100  year  Flood  would  overtop  the  dam.  The 
low  hazard  potential  classification  means  that  in  the  event  of  failure 
of  the  dam,  no  loss  of  life  and  only  minimal  economic  loss  is  expected. 
For  the  same  reasons  no  further  studies  or  increase  of  spillway  capacity 
are  recommended.  To  assure  continued  functioning  of  the  dam  and  its 
impoundment,  the  following  actions  could  be  undertaken  by  the  owner: 

(1)  Regrade  and  provide  slope  protection  for  the  eroded  embankment 


(2)  An  annual  inspection  visit  should  be  Initiated  using  a visual 
check  list  similar  to  the  one  enclosed  in  this  report.  All  drawings  and 
computations  relating  to  repair,  renovation  and  maintenance  of  the  dam 
should  be  kept  as  a matter  of  record.  All  visits  to  the  dam  for  operation 
and  maintenance  should  be  logged  as  a matter  of  record. 
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Honorable  Pierre  S.  DuPont 
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A copy  of  the  report  Is  being  furnished  to  Mr.  Austin  P.  Olney,  Delaware 
Department  of  Natural  Resources  and  Environmental  Control,  the  designated 
State  Office  contact  for  this  Program.  Within  five  days  of  the  date  of 
this  letter,  a copy  will  also  be  sent  to  Congressman  Thomas  B.  Evans. 

Under  the  provisions  of  the  Freedom  of  Information  Act,  the  inspection 
report  will  be  subject  to  release  by  this  office,  upon  request,  thirty 
days  after  the  date  of  this  letter. 

Additional  copies  of  this  report  may  be  obtained  from  the  National 
Technical  Information  Services  (NTIS),  Springfield,  Virginia  22161  at 
a reasonable  cost.  Please  allow  four  to  six  weeks  from  the  date  of 
this  letter  for  NTIS  to  have  copies  of  the  report  available. 

An  important  aspect  of  the  Dam  Safety  Program  will  be  the  implementation 
of  the  recommendations  made  as  a result  of  the  inspection.  We  accordingly 
request  that  we  be  advised  of  proposed  actions  taken  by  the  State  to 
Implement  our  recommendations. 


Sincerely, 


1 Ind 

As  stated  Colonel,  Corps  of  Engineers 

District  Engineer 


Cy  furn: 

Mr.  Austin  P.  Olney,  Secretary 
Department  of  Natural  Resources  and 
Environmental  Control 
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WILLIAMS  POND  DAM  (DE00064) 


CORPS  OF  ENGINEERS  ASSESSMENT  OF  GENERAL  CONDITIONS 


This  dam  was  Inspected  on  7 December  1978  by  Thomas  Tyler  Moore  and 
Llpplncott  Engineering  Associates,  joint  venture  under  contract  to 
the  U.  S.  Army  Engineer  District,  Philadelphia,  in  accordance  with 
the  National  Dan  Inspection  Act,  Public  Law  92-367. 

Williams  Pond  Dam,  initially  listed  as  a high  hazard  potential  structure 
but  reduced  to  a low  hazard  potential  structure  as  a result  of  this 
inspection,  is  Judged  to  be  in  good  overall  condition.  However,  the 
dam's  spillway  is  considered  inadequate  since  11  percent  of  the  100  ^ear 
Flood  would  overtop  the  dan.  The  low  hazard  potential  classification  means 
that  in  the  event  of  failure  of  the  dam,  no  loss  of  life  and  only  minimal 
economic  loss  is  expected.  For  the  same  reasons  no  further  studies  or 
Increase  of  spillway  capacity  are  recommended.  To  assure  continued 
functioning  of  the  dam  and  its  impoundment , the  following  actions  could 
be  undertaken  by  the  owner: 

(1)  Regrade  and  provide  slope  protection  for  the  eroded  embankment 
areas. 

(2)  An  annual  inspection  visit  should  be  initiated  using  a visual 
check  list  similar  to  the  one  enclosed  in  this  report.  All  drawings  and 
computations  relating  to  repair,  renovation  and  maintenance  of  the  dam 
should  be  kept  as  a matter  of  record.  All  visits  to  the  dam  for  operation 
and  maintenance  should  be  logged  as  a matter  of  record. 


Colonel,  Corps  of  Engineers 
District  Engineer 


DATE: 
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PHASE  I REPORT 


NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam: 

State  Located: 
County  Located: 
Stream: 

Date  of  Inspection: 


Williams  Pond  Dam  ID  4 DE  00064 

Delaware 

Sussex 

Clear  Brook  & Herring  Run 
7 December  1978 


Brief  Assessment  of  General  Condition: 

Based  on  visual  inspection,  available  records,  calculations  and 
past  operational  performance,  Williams  Pond  Dam  is  considered  to 
be  in  good  overall  condition.  The  existing  spillwav  has  a 
hydraulic  capacity  equal  to  10"a  of  the  peak  SDF  outflow  before 
the  low  point  of  the  embankment  is  overtopped,  and  is  therefore 
considered  hydraulically  inadequate. 


No  serious  deficiencies  that  affect  public  safetv 
were  noted  during  inspection.  Some  erosion  of 
the  earthfill  embankment  has  been  noted  in  this 
report,  which  can  easily  be  rectified  by  implementing 
minor  grading  and  riprap,  in  the  future. 


Based  upon  our  visual  inspection  downstream  of 
Williams  Pond  Dam,  the  hazard  potential  classification 
has  been  downgraded  frcm  "High  Hazard  Potential"  to 
"Low  Hazard  Potential".  In  our  judgement  failure 
of  the  dam  would  not  result  in  the  loss  of  life  or 
substantial  property  damage  downstream. 

MOORE  & LIPPINCOTT  - EL’GINEERS 

I.  Wayne  Uppincotc,  P.E.,  P.P. 

Pro  ject  Manager 
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PREFACE 


This  report  is  prepared  under  guidance  contained  in  Che  Recommended 
Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I Investigations. 
Copies  of  these  guidelines  may  be  obtained  from  the  Office  of  Chief 
of  Engineers,  Washington,  D.C.  20314.  The  purpose  of  a Phase  I 
Investigation  is  to  identify  expeditiously  those  dams  which  may  pose 
hazards  to  human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation,  and  analyses  involving  topographic 
mapping,  subsurface  investigation,  testing,  and  detailed  computational 
evaluations  are  beyond  the  scope  of  a Phase  I investigation;  however, 
the  investigation  is  intended  to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available  to 
the  inspection  team.  It  is  important  to  note  that  the  condition 
of  a dam  depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam  will 
continue  to  represent  the  condition  of  the  dam  at  some  point  in 
the  future.  Only  through  continued  care  and  inspection  can  there 
be  any  chance  that  unsafe  conditions  be  detected. 

Phase  I inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the  established 
Guidelines,  the  Spillway  Test  flood  is  based  on  the  estimated 
"Pbrobable  Maximum  Flood''  for  the  region  (greatest  reasonably 
possible  storm  runoff),  or  fractions  thereof.  The  test  flood  provides 
a measure  of  relative  spillway  capacity  and  serves  as  an  aide  in 
determining  the  need  for  more  detailed  hydrologic  and  hydraulic 
studies,  considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
WILLIAMS  POND  DAM 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 

a.  Authority 

The  Dam  Inspection  Act,  Punlic  Law  92-367,  dated  August  8,  1972, 
provides  for  the  report  herein.  The  inspection  of  Williams  Pond 
Dam  was  initiated  under  Contract  DACW61-79-C-006  with  the  Department 
of  the  Army,  Philadelphia  District,  Corps  of  Engineers  by  the 
engineering  firms  of  Thcmas  Tyler  Moore  Associates  and  Lippincott 
Engineering  Associates  under  a joint  venture. 

b.  Purpose  of  Inspection 

The  purpose  of  the  inspection  is  to  evaluate  the  general  condition 
of  Williams  Pond  Dam  and  bring  to  the  attention  of  the  owner  those 
conditions  which  are  a threat  to  public  safety.  The  National 
Inventory  of  Dams  will  be  updated  by  the  data  accumulated  during 
this  inspection. 

1.2  DESCRIPTION  OF  PROJECT 

a.  Description  of  Dam  and  Appurtenances 

Williams  Pond  Dam  consists  of  an  overflow  structure  located  within  an 
earth-fill  embankment  dam.  The  overflow  structure  consists  of  gates 
with  wooden  stoplogs  five  feet  long,  forming  twelve  spillway  overflow 
drops.  Each  overflow  drop  can  be  individually  opened  or  closed  by 
removing  the  individual  stoplogs. 

The  roadway  embankment  on  either  side  of  the  overflow  spillway  is 
approximately  five  feet  higher  in  elevation  at  crest  than  the  crest 
of  the  overflow  spillway. 


1 


Williams  Pond  varies  in  depth,  but  soundings  taken  during  our 
survey  indicate  a maximum  depth  of  3 feet  immediately  upstream  of 
the  dam  structure  and  embankment. 

Williams  Pond  extends  4000  feet  upstream  of  the  dam  axis.  The  banks 
of  the  lake  are  low  sloping  and  well  vegetated. 

Route  535,  a roadway  bridge,  is  located  400  feet  downstream  of 
Williams  Pond  Dam.  The  top  of  the  roadway  bridge  deck  is  at 
elevation  11.8  M.S.L.,  being  approximately  4 feet  above  Williams 
Pond  normal  lake  elevation.  The  effective  area  beneath  the  Route 
535  Bridge  is  1429  square  feet.  Five  hundred  feet  downstream  of 
the  Williams  Pond  Dam  and  one  hundred  feet  below  the  Route  535 
bridge,  the  channel  discharges  into  the  Nanticoke  River  in  Sussex 
County.  Between  Route  535  and  the  Nanticoke  River  are  approximately 
six  residences,  visually  judged  to  be  located  5 feet  above  the 
downstream  channel  at  that  point.  The  approximate  high  tide 
elevation  of  the  downstream  channel  at  this  point  is  2.5  feet  - 
M.S.L.,  five  feet  below  normal  lake  elevation. 

b.  Location 

Williams  Pond  Dam  is  downstream  of  two  trilutaries,  Herring  Run  to 
the  west  and  Clear  Brook  to  the  north.  Clear  Brook  Tributary  connects 
the  Hearns  Pond  Reach  to  Williams  Pond.  Hearns  Pond  is  located 
approximately  7100^  feet  upstream;  its  normal  lake  elevation  is 
approximately  27  M.S.L. , and  the  storage  of  Hearns  Pond  at  normal  pool 
elevation  is  298  - acre-feet.  The  Williams  Pond  Dam  is  approximately 
500  feet  northeast  of  its  confluence  with  the  Nanticoke  River  in 
Sussex  County,  Delaware. 

c.  Size  Classification 

The  maximum  hei^it  of  the  dam  is  nineteen  (19)  feet.  The  maximum  reservoir 
volume  is  800  acre-feet.  Therefore,  the  size  category  of  the  dam  is 
small,  i.e.,  the  height  is  less  than  forty  feet  and  the  storage 
volume  is  less  than  1000  acre-feet. 
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d.  Hazard  Classification 
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Iimediately  downstream  of  Williams  Pond  Dam  is  located  a Delaware 
State  Highway  Bridge  Structure,  Route  535.  The  bridge  roadway  is 
approximately  fcxxr  (4)  feet  above  normal  lake  elevation  and  the 
effective  orifice  under  the  bridge  is  equal  to  1429  square  feet. 

One  hundred  feet  downstream  of  Route  535  is  located  the  Nanticoke 
River  in  Sussex  County.  The  downstream  channel  averages 
approximately  150  feet  in  width,  its  most  narrow  point  being  at  the 
bridge  structure.  Between  the  bridge  and  the  river  are  located 
approximately  six  homes  judged  to  be  five  feet  above  the  normal 
downstream  channel. 

In  our  judgement,  failure  of  the  dam  would  not  result  in  the  loss 
of  life  or  substantial  property  damage  downstream.  Therefore, 

Williams  Pond  Dam  is  hereby  downgraded  from  a High  Hazard  Potential 
Dam  to  a Low  Hazard  Potential  Dam, 

e.  Ownership 

Delaware  Department  of  Transportation,  Dover,  Delaware. 

f . Purpose  of  Dam 

The  purpose  of  Williams  Pond  Dam  is  to  impound  water  for  recreational 
and  aesthetic  purposes.  There  are  a significant  number  of  residential 
property  owners  along  the  upstream  lake  shore. 

1.3  PERTINENT  DATA 
a.  Drainage  Area 

23.23  square  miles  (combined  areas  of  Hearns  & Williams  Pond). 


I 

-f 

h 

fe 

l 

* i 


H 

jJ 


b.  Discharge  At  Damsite 
Maximun  known  flood  at  damsite  is  unknown. 

Warm  water  outlet  at  pool  elevation:  None 

Diversion  tunnel  low  pool  outlet  at  pool  elevation:  N/A 


Diversion  tunnel  outlet  at  pool  elevation: 

Gated  spillway  capacity  normal  pool  elevation 
7.5  M.S.L. : 

fft^dv,S?iTllway  at  maximum  pool  elevation 

Gates  at  Elevation  7.5  M.S.L.: 

Ungated  culvert  capacities  at  maximum  pool  elevation, 
Cates  Pulled: 

Total  spillway  capacity  at  maximum  pool  elevation: 


None 
100  CFS 

618  CFS 

2916  CFS 
642  CFS 


c‘  Elevation  (Feet  Above  Mean  Sea  Level  f M.S.L. ] ) 
Top  Dam: 

Maximum  pool-design  surcharge: 

Full  flood  control  pool: 

Normal  Pool: 

Spillway  Crest  (gated): 

Upstream  portal  invert  diversion  tunnel: 

Downstream  portal  invert  diversion  tunnel : 

Streambed  at  centerline  of  dam: 

Maximum  tailwater: 


12'  MSL  - 
14.3'  MSL  - 
N/A 

7.5'  MSL 
7.5'  MSL 
N/A 
N/A 

1'  MSL  - 

2.76'  MSL 
(Mean  High  Tide) 


d.  Reservoir  (Feet) 

Length  of  maximum  pool: 
Length  of  normal  pool: 

Length  of  flood  control  pool: 


6000 

4000 

N/A 


e.  Storage  (Acre-Feet) 
Normal  pool: 

Flood  control  pool: 

Top  of  dam: 

Design  surcharge: 


425 

N/A 

800 

800 


f . Reservoir  Surface  (Acres) 


Normal  pool : 
Top  of  dam: 
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35  Ac 
47  Ac 


+ i +i 


Flood  control  pool: 
Maximum  pool: 
Recreational  pool: 


N/A 
49  Ac 
N/A 


g.  Dam 


Type: 

Bridge  with  center  pier  60  feet  total  span  by  40  feet 
wide,  set  within  a 15  foot  high  earth  fill  embankment. 
Twelve  (12)  overflow  spillways  regulated  by  stoplogs 
(nine  [9]  5 foot  long,  3"  x 12"  stoplogs). 

Total  width  between  abutments  is  60  feet. 

Length: 

Concrete  bridge  deck,  60  feet  between  abutments. 

Earth  embankment  567  feet. 

Height : 

The  maximum  height  of  the  embankment  is  19  feet  at  the 
extreme  ends.  The  minimum  height  is  13  feet  at  the 
hridge  deck  surface.  The  average  M.S.L.  elevation  is 
12  feet. 

Top  Width: 

At  the  bridge  deck  - 40  feet. 

At  the  widest  point  - 75  to  100  feet. 

Embankment 

Upstream  - 2:1 

Slopes : 

Downstream  - 2:1 

Lake 

North  side  - 10:1 

Slopes: 

South  side  - 2:1 

Downstream 
Channel : 

North  side  - 2:1 

Impervious 

South  side  - 8:1 

Core: 

Unknown 

Cutoff : 

Grout 

Unknown 

Curtain: 

Unknown 

h.  Spillway 

Type:  Wooden  stoplog  gates  @ bridge  with  center  pier,  12  gated 

inlets,  5 feet  long,  each  composed  of  nine  (9)  5 foot 
long,  3"  x 12"  stoplogs. 


1 


t! 

k 


>1 


Length  of 
Weir: 


60  feet 


5 


r 


7.5  feet  M.S.L. 

Bridge  consisting  of  two  (2)  30  foot  wide  channels 
between  abutments  and  center  pier  discharges  to  a 
150  foot  wide  pond  subject  to  tidal  influence, 
located  between  Williams  Pond  Dam  and  Route  535. 
Route  535  inlet  is  135  feet  wide  and  is  located 
400  feet  downstream. 

i.  Regulating  Outlets 
None  other  than  the  stoplog  gates. 


Crest 

Elevation: 

Downstream 
Channel : 


SECTION  2 - ENGINEERING 


2.1  DESIGN 

Drawings  were  provided  by  the  Delaware  Department  of  Transportation, 
entitled  Plans  For  Contract  No.  1312.  Signatures  noted  on  the 
drawings  indicate  approval  by  the  bridge  engineer , construction 
engineer  and  the  chief  engineer,  in  October,  1953. 


Drawing 

This  drawing,  being  primarily  a Title  Sheet,  provides  some  basic 
sanaa ry  data  arri  provides  information  regarding  prior  site  conditions. 
This  drawing  does  not  show  the  existence  of  a prior  dam. 

Drawing  # 2 

Drawing  #2  is  more  definitive  in  showing  topography  at  the  embankment 
breach.  It  also  provides  boring  locations  and  logs  taken  for  the 
reconstruction  of  the  dam.  A roadway  profile  showing  existing  and 
proposed  centerline  grades  is  provided.  The  limits  and  extent  of 
the  embankment  fill  are  noted,  but  no  material  or  construction 
specifications  are  called. 

I>ra wings  *3,  #4  & #6 

The  above  drawings  contain  plan  provisions  for  construction  of  the 
foundation,  abutment,  center  pier  and  beams,  dikes  and  other 
miscellaneous  details  for  structure. 

Drawing  45 

This  drawing  shows  the  limits  and  extent  of  the  proposed  sheet 
piling  cut-off  wall.  Across  the  spillwav  steel  sheeting  was  called 
while  at  the  wingwalls,  timber  sheeting  was  noted.  It  appears  from 
the  information  provided  on  the  boring  logs  that  the  sheeting  was  to 
be  driven  into  the  sand  and  gravel  stratum. 

No  hydraulic  computations  were  uncovered  at  the  time  of  this 
investigation.  It  is  not  known  if  a stability  analysis  was 


7 


performed  for  the  reconstructed  embankment  within  the  old  channel. 


A preliminary  "as  built"  survev  is  provided  for  orientation  ard 
to  check  against  the  construction  drawings. 

2.2  CONSTRUCTION 

The  Delaware  Department  of  Transportation  was  contacted  for  as-built 
plans.  According  to  phone  conversations  with  Dover,  records  were 
kept  regarding  pile  cutoff  and  concrete  cylinder  breaks.  It  is 
doubtful  whether  more  ccnplete  information  exists.  Hydraulic 
calculations  were  unobtainable. 

2.3  OPERATION 

No  data  pertaining  to  the  operation  of  the  structure  prior  to 
reconstruction  was  discovered.  Presently  the  dam  is  operated  by 
the  Delaware  Department  of  Transportation.  Stoplogs  are  pulled  by 
the  maintenance  personnel  in  anticipation  of  ard  during  rainstorms 
with  any  significant  accumulation  of  precipitation. 

2.4  EVALUATION 

a.  Availability 

Engineering  data  is  not  considered  fully  adequate  to  assess  the 
safety  of  the  structure  for  Phase  I Inspection.  Data  missing 
pertains  to  the  engineering  properties  and  soil  parameters  of  the 
embankment,  method  of  construction,  zoning  ard  phreatic  surfaces. 
Since  no  embankment  settlements  were  observed  within  the  old 
channel,  it  is  presumed  that  consolidating  soils  w?re  removed  prior 
to  embankment  construction. 
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SECTION  3 - VISUAL  INSPECTION 


3.1  FINDINGS 

a.  General 

Williams  Pond  Dam  was  found  to  be  in  good  overall  condition  at  the 
time  of  the  inspection.  The  problems  noted  during  the  visual 
inspection  are  considered  minor  and  do  not  require  inmediate 
remedial  attention.  Noteworthy  deficiencies  are  described 
briefly  in  the  following  paragraphs.  The  complete  visual 
inspection  check  list  is  given  in  Appendix  A. 

b.  Dam 

Earthfill 

No  visible  signs  of  movement  either  vertically  or  horizontally  were 
evident.  Erosion  to  the  embankment  has  occurred  adjacent  to  the 
downstream  wingwalls,  apparently  occurring  from  poor  control  of  road 
surface  run-off.  The  total  depth  of  the  eroded  channels  approaches 
3 feet.  Further,  slight  erosion  is  occurring  on  the  upstream  side  of 
the  embankment  at  its  junction  with  the  dam  structure.  No  seepage 
was  observed  in  the  embankment. 

Overflow  Dam 

The  concrete  abutments  and  center  pier  bridge  superstructure  are  in 
good  overall  condition.  The  wooden  stoplogs  have  been  slightly 
damaged  by  debris  impact  or  water  damage  and  are  leaking  at  the  edges 
where  the  boards  meet.  A guard  rail  post  on  the  top  of  the  embankment 
has  been  partially  undermined  by  erosion  and  there  is  some  slight 
hairline  cracking  of  bituminous  pavement.  This  would  indicate  some 
settlement.  Both  downstream  wingwalls  are  tilting  back  into  the  bank 
and  the  bottoms  appear  to  be  deflected  out.  At  the  northernmost 
wingwall  the  wall  has  been  displaced  at  the  top  as  much  as  seven  inches. 
However,  at  present  the  wingwall  appears  to  be  in  stable  condition. 

The  rotation  of  the  wingwall  may  be  attributed  to  settlements. 


c. 


N/A 


Appurtenant  Structures 


d.  Reservoir  Area 

The  reservoir  area  of  Williams  Pond  Dam  as  viewed  from  the  roadway 
embankment  atop  the  dam  appears  to  have  been  residentially  developed 
and  is  under  private  ownership.  The  hanks  are  nearly  level  to  gently 
sloping.  Wooded  lots  and  lawns  comprise  much  of  the  upstream  bank. 
There  is  no  evidence  of  erosion  or  steep  embankment  conditions. 

e.  Downstream  Channel 

At  the  outlet  of  the  Williams  Pond  Dam  the  downstream  channel  is 
more  than  150  feet  wide  with  sharply  sloping  banks  on  the  north  side, 
approximately  2:1,  and  gently  sloping  banks  on  the  south  side, 
approximately  8:1.  The  wide  channel  narrows  slightly  to  the  entrance 
beneath  Route  535,  400  feet  downstream. 

f . Evaluations 

1.  Spillway  - The  stability  of  the  tilting  wingwalls 
will  be  discussed  in  Section  7. 

2.  Embankment  - The  effect  of  road  surface  runoff  on 
the  embankment  will  be  discussed  in  Section  7. 
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SECTION  4 - OPERATIONAL  PROCEDURES 

4.1  PROCEDURES 

Williams  Pond  Dam  is  owned  and  operated  by  the  Delaware  Department 
of  Transportation,  Bridge  Management  Division.  The  lake  level  is 
controlled  by  removing  the  stoplogs  which  comprise  the  spillway. 

When  the  upstream  residents  experience  flooding  conditions,  the 
Gravel  Hill  Section  of  the  Delaware  Department  of  Transportation 
Maintenance  Division  is  contacted.  Maintenance  is  responsible 
for  the  opening  of  the  lake  outlets. 

4.2  MAINTENANCE  OF  DAM 

In  conversations  with  James  Moore,  Delaware  Department  of 
Transportation,  Bridge  Department,  it  was  determined  that  the  State 
Department  of  Transportation  inspects  the  roadway,  bridge  and  earth 
embankments  once  every  two  years.  Damage  or  failure  is  then 
reported  to  the  Gravel  Hill  Maintenance  Division  of  the  Delaware 
Department  of  Transportation,  who  effectuates  the  maintenance. 

4.3  MAINTENANCE  OF  OPERATING  FACILITIES 

In  a conversation  with  Willard  Griffith,  Superintendent  of  the  Gravel 
Hill  Maintenance  Department,  it  was  determined  that  maintenance  occurs 
on  an  as-needed  basis,  as  well  as  in  response  to  the  bi-yearly 
inspection  and  evaluation  of  the  dam  structure. 

4.4  DESCRIPTION  OF  A WARNING  SYSTEM 

Conversation  with  the  Gravel  Hill  Superintendent  indicates  that  the 
only  warning  system  in  effect  for  Williams  Pond  Dam  is  activated  by 
the  upstream  residents  who  call  Gravel  Hill  in  the  event  of  their  rear 
yards  flooding.  According  to  Mr.  Griffith,  no  flooding  has  overtopped 
either  the  Williams  Pond  Dam  or  the  nearest  downstream  channel 
restriction  being  the  Route  535  overpass. 
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4.5  EVALUATION 

The  need  tor  annual  inspections  and  a formal  warning  svstem  will  be 
discussed  in  Section  7. 
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SECTION  5 - HYDRAUL I C /HYDROLOGY 


5.1  VALUATION  OF  FILATURES 
a.  Design  Data 

Hvdraulic  and  hvdrologic  features  of  Williams  Pond  Dam  were  predicated 
upon  the  Corps  of  Engineer  Guidelines  and  assistance  provided  by  the 
Philadelphia  District,  Corps  of  Engineers. 

Readily  available  data  of  the  area  was  not  obtainable.  Hydraulic 
capacity  of  the  Williams  Pond  Dam  was  assessed  using  the  following 
data: 

Plans  obtained  from  the  Delaware  Department  of  Transportation 
Contract  *1312  dated  October,  1953. 

Field  survey  of  preliminary  "as-built"  conditions  by 
Thomas  Tyler  Moore  and  Lippincott  Engineering  Associates. 

Standard  engineering  procedures  and  methods  used  to  compute 
spillway  capacity  both  in  the  gated  and  in  the  open  (gates 
removed ) conditions. 

Hvdrologic  evaluations  were  Dased  on  the  following  data: 

Watershed  areas  obtained  from  the  U.S.G.S.  7.5 
minute  quadrangles. 

Snvder  coefficients  and  infiltration  loss  rate  coefficients. 

The  HEC-1  DB  program  was  used  to  calculate  inflows  and 
routing. 

Based  on  the  size  and  hazard  potential  classification  for 
this  dam,  the  reccrmended  spillwav  design  flood  is  50  years 
to  100  vears.  For  evaluating  the  adequacy  of  the  spillwav, 
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100  year  flood  was  used  as  the  SDF. 


b.  Experience  Data 

No  measurements  of  outflows  from  the  dam  or  flows  within  the  watershed 
of  the  dam  are  available.  However,  conversations  with  State 
Department  of  Transportation  officials  indicate  that  there  is  no 
record  of  any  flood  condition  overtopping  the  roadway  embankment. 

c.  Overtopping  Potential 

Williams  Pond  Dam  has  been  classified  as  a ''low”  hazard,  small  dam. 
The  S.D.F.  is  therefore  a 100  year  storm.  The  total  discharge  of  the 
S.D.F.  through  Williams  Pond  Dam  is  5435  C.F.S.  This  would  overtop 
the  embankment  crest  by  2.34  feet.  The  total  duration  of  overtopping 
is  26  hours. 

Tidal  variations  fluctuate  from  -1.8-  feet  M.S.L.  to  +2.76-  feet 
M.S.L.  This  would  generate  a slight  tailwater  condition  having  little 
or  no  effect  on  the  discharge  rate  of  the  S.D.F. 


The  evaluation  presented  above  reflects  present  day  conditions.  It 
does  not  consider  future  development  or  its  effect  on  the  hydrology. 


d.  Emergency  Drawdown 

Williams  Pond  can  be  emptied  by  the  removal  of  the  wooden  stoplog 
gates.  The  maximum  drawdown  potential  of  the  open  culvert  with  a 
maximum  head  at  an  approximate  elevation  12  feet  M.S.L.  would  be 
2916  C.F.S.  Flows  of  this  magnitude  could  be  significant  during 
peak  inflows.  With  no-to-slight  inflow  it  would  take  approximately 
10  hours  to  drain  the  reservoir.  The  current  practice  is  to  open 
the  gates  during  rainstorms  to  prevent  yard  flooding  upstream  and 
overtopping  of  the  roadway. 


14 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations 

Except  for  the  tilting  downstream  wingwalls,  the  surface  erosion  and 
slightly  damaged  stoplogs,  no  significant  structural  inadequacies  were 
noted  during  the  visual  inspection  phase  of  our  analysis.  No  seepage 
below  or  around  the  spillway  or  embankment  was  noted.  It  does  not 
appear  that  the  tilting  wingwalls  nor  the  erosion  pose  a serious 
structural  threat  at  this  time. 

b.  Design  and  Construction  Data 

Calculations  for  embankment  slope  and  foundation  stability  were  not 
available  for  our  review.  General  experience  with  similar  slopes, 
heights,  inclinations,  materials  and  hydraulic  conditions  similar  to 
those  of  Williams  Pond  Dam  embankment  slopes  indicates  that  this  dam 
can  be  shown  to  satisfy  the  stability  requirements  of  "The 
Reccmmended  Guidelines  For  Safety  Inspection  of  Dams".  This  inference 
is  based  on  stable  slope  inclinations  given  by  the  U.S.  Bureau  of 
Reclamation  (1960)  Design  of  Small  Dams,  first  edition,  pp  195  to 
201.  In  view  of  the  moderate  heights  and  inclinations  of  the  dam 
slopes,  their  history  of  satisfactory  performance,  and  the  fact  that 
no  indications  of  instability  were  observed  during  the  field  inspection 
of  December  7,  1978,  no  further  stability  assessments  are  necessary 
for  this  Phase  I Inspection  Report. 

c.  Operating  Records 

Operating  records  have  not  been  kept  for  Williams  Pond  Dam.  No 
mechanical  methods  are  associated  with  this  dam  and  the  overflow 
spillway.  The  lake  level  is  controlled  by  the  stoplog  gates  at  the 
bridge  inlets.  Maintenance  records  are  kept  by  the  Delaware  State 
Department  of  Transportation. 
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d.  Post  Construction  Changes 

Normal  maintenance  procedures  are  accomplished  on  a bi-annual  inspection 
and  repair  basis,  scheduled  by  the  Delaware  Department  of  Transportation, 
the  only  changes,  visually  observed,  are  erosion  control  techniques 
used  to  stabilize  the  earth  embankment. 

e.  Seismic  Stability 

Williams  Pond  Dam  is  located  in  Zone  1 on  the  Seismic  Zone  Map  of 
the  United  States.  Experience  has  shown  that  structures  having 
adequate  stability  under  static  loading  conditions  will  also  have 
adequate  stability  under  Zone  1 level  seismic  activity.  Since 
this  dam  demonstrates  -i.bilitv  for  static  loads,  no  further 
consideration  of  seismic  stability  is  necessary. 
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SECTION  7 - ASSESSMENT /RECOMMENDATIONS  & PROPOSED  REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 
a.  Safety 

The  dam  has  been  inspected  visually,  in  accordance  with  procedures 
by  the  Corps  of  Engineers  for  a Phase  I Report.  Since  no  engineering 
data  was  available  for  review,  our  assessment  is  subject  to  those 
limitations  inherent  in  a visual  inspection. 

The  'hazard  classification"  has  been  down-graded  from  "Higfr 
Hazard  Potential"  to  "Low  Hazard  Potential".  In  our 
judgement  loss  of  life  or  substantial  property  damage  would 
not  result  in  the  event  of  dam  failure. 

Annual  inspections  are  recontnended  in  order  to  enable  the 
owner  to  notice  variations  in  appearance  of  specific  portions 
of  the  dam. 

The  spillway  has  a hydraulic  capacity  equal  to  10%  of  the 
peak  S.D.F.  outflow.  The  low  point  of  the  dam  will  be 
overtopped  by  2.34  feet  during  the  S.D.F. 

Some  tilting  of  the  embankment  wingwalls  was  noted.  Although 
movement  has  occurred,  the  wall  does  not  appear  to  be  unstable 
at  this  time.  No  cracking  is  apparent  that  would  indicate  an 
impending  structural  failure. 

No  seepage  or  slope  failures  were  noted  during  inspection 
that  would  indicate  potential  piping  or  embankment  failure. 

No  cracking  or  movement  of  the  concrete  spillway  structure 
or  timber  stoplogs  was  noted  that  would  indicate  a potential 
structural  failure. 


Erosion  along  the  earthfill  embankment  can  be  prevented  by 
implementing  proper  grading,  seeding  and/or  riprap. 

b.  Adequacy  of  Information 

No  additional  information  is  required  to  complete  an  assessment  of 
the  safety  of  the  dam. 

c.  Urgency 

The  erosion  occurring  at  the  earthfill  embankments  should  be 
repaired  in  the  future. 

d.  Necessity  for  Additional  Data 

As  demonstrated  in  Section  7.1  a & b,  additional  data  and  evaluation 
is  not  required. 

7.2  RECO^ENDATIONS /REMEDIAL  MEASURES 

a.  Alternative 

No  alternatives  are  necessary. 

b.  0 & M Maintenance  Procedures 

An  annual  inspection  visit  should  be  initiated  using  a visual  check 
list  similar  to  the  one  enclosed  in  this  report. 

All  drawings  and  computations  relating  to  repair,  renovation  and 
maintenance  of  the  dam  should  be  kept  as  a matter  of  record. 

All  visits  to  the  dam  for  operation  and  maintenance  should  be  logged 
as  a matter  of  record. 
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specified  for  structural  steel  Payment  for  guard  rat! 
complete  m place  shall  include  craosoted  t.mber  ana’ 
structural  steal  post*,  -ttach merits,  and  incidentals  at 
*»/*//  at  all  painting  specified 

Please  note  spacmg  of  guard  rail  posts  Ltje  standard 
It- Ca’  langthi  & P/e*-  beam',  one/  drill  holes  fur 

d additional  posts  in  the  field 

Con  crate  , r,  the  roadway  s/ah  shall  meet  the 
requirements  of  Harm  J Co  • Cement  Control a Pouc 
ment / at  regards  screed, nq  by  hand  methods , 
finishing,  straight-  edging,  floating,  f,n,sh.na  w ttr 
— J but  Jap,  Curmg.  and  seoLng  of j o>  nts  and  Cracks 

D Payment  for  wrought  iron  scuppers  shall  be  included 
rn  the  price  subm- ttmd  far  Concrete  Deck' 

Structure / Steel  Shall  conform  with  regu- remands  of 
Hern  2(a  of  the  Standord  -Spec,  f • catr  ons , w,  tfr  the 
following  exceptions  noted- 

Paragraphs  /C  3 and  SC  4-  are  de/afed 
Paint  and  pamhnq  shell  conform  with  the  vendor* 
pamt  specifications  of  the  State  highway  De/serf ment 
current  I u in  use 

h/e/d-nq  shall  conform  su'fhtAe  Standard 
Spea  fcafons  for  Ide'ded  thghu/ay  and  l/oi'woy  Bridget 
of  the  dmericon  1%/e ! ding  Society,  dated  1947,  with 
Current"  addenda 
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STATE  HIGHWAY  DEPARTMENT 


WILLIAMS  POND  DAM 
BRIDGE  SUPERSTRUCTURE 
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GEOLOGY 


According  to  our  phone  conversations  with  Mr.  Robert  R.  Jordan, 

State  Geologist  'with  Delaware  Geological  Suweys,  the  geology  of  the 
Williams  Pond  area  has  not  been  mapped  for  publication  as  of  this 
writing.  In  lieu  of  geologic  maps,  a copy  of  the  Sussex  County  Soil 
Conservation  Map  has  been  enclosed.  Mapping  is  as  shown  on  the  plan 
with  descriptions  as  noted  below.  Copies  of  the  boring  logs  of  the 
dam  site  are  provided  in  the  dam  construction  drawings.  Sheet  numbers 
6 through  13  listed  in  "Plates". 

Soil  Descriptions 

EsD  - Evesboro  loamy  sand  - 5 to  15%  slopes-'?' 95+%  of  lake  shores 
(north  side  embankment) 

Tf  - Tidal  marsh  - fresh  water  - downstream  channel 

EvB  - Evesboro  loamy  sand  and  loamy  substratum  - 0 to  5%  slopes 
one  side  of  embankment  (south)  - <b%  lake  shores. 
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CONCRETE/MASONRY  DAMS 


CONSTRUCTION  JOINTS 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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RIPRAP  FAILURES  None  observed. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


DRAINS  Appeared  clean  and  clear. 


VISUAL  EXAMINATION  OF OBSERVATIONS REMARKS  OR  RECOMMENDATIONS 
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REMARKS  OR  RECOMMENDATIONS 


OTHER 


DOWNSTREAM  CHANNEL 


CHECK  LIST 
ENGINEERING  DATA 
DESIGN,  CONSTRUCTION,  OPERATION 
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MONITORING  SYSTEMS  - None  observed. 


PHOTOGRAPHIC  INDEX 


Photo 

View  of  Poplar  Street  Bridge  over  Williams  Pond  Dam. 
Shot  taken  from  south  side  of  embankment. 

Photo 

- 

Closeup  of  Photo  1 showing  the  west  side  rail  and 
road  drainage  discharge  pipe  on  the  downstream  side. 

Photo 

3 

- 

Wide  angle  view  of  upstream  homes  along  the  south 
side  of  the  lake  shore. 

Photo 

4 

— 

Right  side  angle  view  from  downstream  of  Williams 

Pond  Dam  - wide  angle  view  - note  eroded  condition 
on  the  north  side  embankment. 

Photo 

5 

- 

Full  front  view  of  Williams  Pond  Dam  from  downstream. 

Photo 

6 

- 

Left  side  angle  view  of  Williams  Pond  Dam  from 
downstream. 

Photo 

7 

- 

Closeup  view  of  stoplog  inlets  and  gate  supports. 

Note  damaged  condition  of  stoplogs. 

Photo 

8 

- 

Closeup  view  of  eroded  embankment  condition  upstream 
side,  Williams  Pond  Dam. 

Photo 

9 

- 

Closeup  view  of  erosion  control  measures  on  upstream 
side  of  Williams  Pond  Dam  embankment. 

Photo 

10 

- 

View  of  Hearns  Pond  embankment  roadway  located  7140 
feet  upstream  of  Williams  Pond  Dam. 

Photo 

11 

- 

View  of  Mill  Race  inlet  structure,  Hearns  Pond  upstream 
side  of  'kirn  embankment. 

Photo 

12 

- 

Mill  buildings  located  over  top  Mill  Race  sluice 
through  Hearns  Pond  embankment . 

Photo 

13 

- 

Side  view  of  Hearns  Pond  Dam  - main  road  dam  inlet  area 

Photo 

14 

- 

Closeup  of  upstream  inlet  control  at  Hearns  Pond  main 
road  dam  structure. 

Note:  Ail  photographs  taken  12-7-78. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  . . - icuar^  Miles 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY):  --lit  Acre-Feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Aere-Lee- 

ELEVATION  MAXIMUM  DESIGN  POOL:  14.3  - feet  M.S.L. 

| 

ELEVATION  TOP  DAM:  12.0  1 feet  M.S.L. 


CREST:  late  steel :gs  bridge. 

a.  Elevation  ^ M.S.L. 

b.  Type 

c.  Width - inches  -negligible 

d.  Length : - 5 ft.  wide  = 60  ft:  9 stoplogs  per  section 

e.  Location  Spillover  ; icne 

f.  Number  and  Type  of  Gates  SEE  BELOW 

OUTLET  WORKS:  ! !cr.e 

■ 

a.  Type  

b.  Location • 

c.  Entrance  inverts 

d.  Exit  inverts 

e.  Emergency  draindown  facilities 

HYDROMETEOROLOGICAL  GAGES:  :;Cne 


a. 

b. 

c. 


Type 

Location 

Records 


MAXIMUM  NON-DAMAGING  DISCHARGE: 


CREST: 

f.  12  sections,  4 removable  (top-most)  stoplogs  per  section,  thus  a 

total  of  48  removable  stoplogs.  The  remaining  stoplogs  (approx.  60) 
do  not  have  hooks  attached  for  them  to  be  removable. 
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Lippincott  Engineering  Associated 
501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 
Area  Code  (609)  461  1239 


3033 


JOB 

SHEET  NO  

CALCULATED  BY 

CHECKED  BY 

SCALE 


OF  

DATE 

OATE  


Zp3 


HE  A /?/VsS  POA/Q 

T.P.  * Ct  {L  xLca)°'3 

- 3.0  (S.43  x 2.3?X'3 

- 0.5  //AS 


W ATE  Pi  Sc/PEACE  ApEA  - TtOOO,  COO  PTZ 
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JOB £0.8  2 


Lippincott  Engineering  Associates 

501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461-1239 


POAJC  VAK) 


SHEET  NO  

CALCULATED  BY 

CHECKED  8V  


DATE . 


z/?a 


DATE 


STAGED  DISCHAFxQE  * BSAftDS  I N - HEATHS 


JOB  — 


Lippincott  Engineering  Associates 

501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461-1239 


zo&9  pga/q  ca^/\ 


SHEET  NO  

calculated  by 

CHECKED  BY 


OF  

DATE 

DATE  
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ELEVATION 


l 'ppincott  Engineering  Associates 

501  Burlington  Avenue 
DEIANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461-1239 
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CALCULATED  BY  . 
CHECKED  BY 


OF  

DATE £ ^ 7-? 

DATE 


Lippincott  Engineering  Associates 


501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461-1239 


job  & <39 MLL/AfA  $ —POA/Q.  _ 

SHEET  NO OF L 

CALCULATED  BY  D AT F -Jl/73.- 

CHECKED  BY DATE ______ 
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Lippincott  Engineering  Associates 

501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461  1239 


\S  4 a 

* ^ Nl  % 


5 ^ « v>  <i 
$ * vi  v>  ** 


2 5 'o  O Vo 

o ^ 5 

Vj 


W ^ Q s!)  w 

5 ^ Q ^ 

* y>  \s  ^ ^ 


J Q V)  0 Vi  o 

^ (Na  tvi  to 


JOB iOtOO 

SHEET  no 

CALCULATED  bv  . 

CHECKED  BY  - 

SCALE 


PGA/O  JDA/y l 
0AT6  Zftj 


1 

^ *0  ft  Q Yl 
« <5  < < 

V 

t Y> 

^ <i  n Vt  Q 

^ °a  txj  <0  <jn 

fSOli_VA313 


Lippincott  Engineering  Associates 
501  Burlington  Avenue 
DELANCO.  NEW  JERSEY  08075 


Area  Code  (609)  461*1239 


SHEET  NO  

CALCULATED  BY 
CHECKEO  BY 


SCALE 


JOB  — 2033  ^OA/O  OAM 


Lippincott  Engineering  Associates 

501  Burlington  Avenue 
OELANCO.  NEW  JERSEY  08075 

Area  Code  (609)  461*1239 
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